Genotoxicity of pesticide mixtures present in the diet of the French population.
Consumers may be simultaneously exposed to several pesticide residues in their diet. A previous study identified the seven most common pesticide mixtures to which the French population was exposed through food consumption in 2006. The aim of this study was to investigate if the seven mixtures are potentially cytotoxic and genotoxic and if so, whether compounds in a same mixture have a combined effect. The cytotoxicity and genotoxicity of the seven mixtures were investigated with a new assay (γ-H2AX) using four human cell lines (ACHN, SH-SY5Y, LS-174T, and HepG2). Mixtures were tested at equimolar concentrations and also at concentrations reflecting their actual proportion in the diet. Irrespective of the cell line tested, parallel cytotoxicity of the seven mixtures was observed. Only one mixture was genotoxic for the HepG2 cells at concentrations = 3 μM in equimolar proportion and at 30 μM in actual proportion. Caspase 3/7 activity, the comet assay, and reactive oxygen species production were also investigated using the same mixture and HepG2 cells. Our results suggest that pesticide metabolites from the mixture generated by HepG2 cells were responsible for the observed damage to DNA. Among the five compounds in the genotoxic mixture, only fludioxonil and cyprodinil were genotoxic for HepG2 cells alone at concentrations = 4 and 20 μM, respectively. Our data suggest a combined genotoxic effect of the mixture at low concentrations with a significantly higher effect of the mixture of pesticides than would be expected from the response to the individual compounds. Environ. Mol. Mutagen. 2012. © 2012 Wiley Periodicals, Inc.